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THE MICROBIOLOGIC

PROCEDURE
of Guthrie and Susi (1) 
Materials and Methods
Equipment
An Amninco-Bowman spectrophotofluorometer having a 1P21 potted photomultiplier tube was used in this study. A Corning filter No. 3-74 was placed in the position provided in the phototube housing.
The excitation wave length was set at 390 nm.
Reagents
All reagents were the same as those used iii the MeCaman and Robins procedure (2).
Standards
Blood filter paper disc standards* filter paper is allowed to dry in a clean area and then a 1/44fl hole punch is used to cut out the center of each spot.
Autoclaving of Blood Paper Disc Standards
It is best to place the discs of each concentration into Sej)arate beakers in such a manner that the discs do not touch each other. Cover the beakers with a sufficient layer of large size filter paper which is held in place with a rubber band to prevent condensed steam from failing upon the paper discs when the autoclave is opened. The discs are then autoclaved for 3 mm. at 15 lb. pressure.
Prolonged autoclaving should be avoided as destruction of phenylalanine occurs when the heating time is increased.
The discs are stored in the cold and protected from light and moisture.
Preparation of Standard Curve and Determination of Unknown
The autoclaved discs containing the standards and the unknown specimen are placed into individual 75 X 10 mm. Pyrex test tubes. Tube 1 is the blank containing a biood-free paper disc. Tubes 2, 3, and 4 contam the standard blood discs and Tubes 5 and 6 contain one disc each of the unknown specimen (Table 2) . Triple distilled water, 0.35 ml., is then added to each tube and the tubes are placed in a rack and shaken in a mechanicai shaker for 15 mm. As indicated in Table 2 , a 0.1-mi. aliquot is taken from each tube containing the paper disc amId 1)laCed in a similar tube. The remaining reagents are added in the order as shown in this table.
After the addition of the copper reagent, the tubes are weli shaken. They are then ailowed to stand for 15 mm. before taking fluorornetric readings.
The instrument is calibrated by setting the 8 mg./100 ml. standard at 50% of full scale. All other readings of the standards are made with the instrument set at the same sensitivity level. The fluorescent value obtained for the blank disc is subtracted from the fluorescent value of the other tubes. A plot of the fluorometric readings vs. concentration of phenylaianine using square-ruled paper will give a straight line over the physiologic range
It will be noticed from Table 2 that Tube 5 does not contain any leucyl-alanine. Since phenylalanine has negligible fluorescence in the absence of leucyl-alanine, any significant fluorescence found can only be due to some other component in the blood. The tube without leucyl-alanine was included to make certain that the fluorescence of the unknown was truly that of phenylalanine and not due to drug therapy, diet, hormones, etc.
Accuracy and Precision
The accuracy and precision of the recovery of phenylalanine from blood paper discs were determined at concentrations ranging from 2 to 50 mg. per 100 ml.
After preliminary analysis of blood, phenylalanine was added to bring the total concentration to the amounts shown in the first column in Table 3 . Ten paper-disc samples prepared from the same blood were run at each concentration level. The standards were prepared in the same way and from the same blood as the discs used for the recovery experiment.
The amounts of phenylalanine recovered are shown in the second column of the table. These differ from the known levels because of statistical variation.
Discussion
The chemical method described has several advantages over those presently in use. The main advantage is the stability of the sample and the convenience of shipping a dry, stable sample to a central analytic lal)oratory.
The shipment of the paper disc in a waterproof glassine envelope involves no special precaution. Tile collection of blood on filter paper offers less difficulty than the collection of blood in microcapillary tubes.
The technic of autociaving the blood filter paper discs eliminates the necessity of using trichloroacetic acid as described by McCaman to precipitate the proteins. In the automated method (6), a dialyzer removes the protein but also reduces the amount of available phenylalanine. It is obvious that the use of the protein-free eluate of the filter paper disc would circumvent the use of the dialyzing module in the automation procedure, thus increasing the sensitivity of the method.
